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               ASMB,Q 
                      NAM DVR70   **STANDARD RTE DRIVER EXAMPLE ** 
* 
* 
                      ENT I.70,C.70 
* 
* 
* DRIVER 70 OPERATES UNDER THE CONTROL OF THE I/O CONTROL (IOC) 
* AND THE CENTRAL INTERRUPT CONTROL (CIC) MODULES OF RTE.  
* THIS DRIVER IS RESPONSIBLE FOR CONTROLLING OUTPUT 
* TRANSMISSION TO A 16 BIT EXTERNAL DEVICE.  
* I.70 IS THE ENTRY POINT FOR THE *INITIATION* SECTION 
* AND C.70 IS THE ENTRY POINT FOR THE *CONTINUATION/COMPLETION* 
* SECTION.  
* 
* NOTE THAT THIS DRIVER DOES NOT PROCESS TIME-OUTS OR 
* POWER FAIL.  THESE PROCEDURES ARE LEFT ENTIRELY UP TO 
* THE SYSTEM.  
* 
* REMEMBER THAT RTE SETS THE ADDRESSES OF EACH WORD OF 
* THE 15 WORD EQT ENTRY FOR THE DEVICE BEING SERVICED INTO 
* THE BASE PAGE COMMUNICATIONS AREA ON EACH ENTRY TO THE 
* DRIVER.  
* THIS DRIVER REFERENCES THESE ADDRESSES THROUGH VARIABLES 
* EQT1 THROUGH EQT15.  
* 
* ********************** 
* * INITIATION SECTION * 
* ********************** 
* 
* THE INITIATION SECTION IS CALLED FROM I/O CONTROL (IOC) TO 
* INITIALIZE A DEVICE AND INITIATE AN OUTPUT OPERATION 
* 
* THE CALLING SEQUENCE FOR THE INITIATION SECTION IS: 
* 
*              (SET A = SELECT CODE OF I/O DEVICE) 
*         P    JSB I.70 
*         P+1  (RETURN POINT) 
* 
*         ON RETURN, A REGISTER INDICATES STATUS, AS FOLLOWS: 
* 
*               A = 0,   OPERATION SUCCESSFULLY INITIATED 
*               A NOT 0, OPERATION REJECTED FOR THE FOLLOWING 
*                        REASON: 
* 
*                        A = 1 = ILLEGAL READ REQUEST 
*                        A = 2 = ILLEGAL CONTROL REQUEST 
* 
* (NOTE, HOWEVER, THAT A “CLEAR” CONTROL REQUEST FROM THE 
*  SYSTEM WILL BE PROCESSED BY THE DRIVER, AS REQUIRED.) 
*
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* *********************************** 
* * CONTINUATION/COMPLETION SECTION * 
* *********************************** 
* 
* THE CONTINUATION/COMPLETION SECTION IS CALLED BY CENTRAL 
* INTERRUPT CONTROL (CIC) TO CONTINUE OR COMPLETE AN OPERATION WHEN 
* AN INTERRUPT IS DETECTED ON THE DEVICE 
* 
* THE CALLING SEQUENCE FOR THE COMPLETION SECTION IS: 
*
*              (SET A = SELECT CODE OF I/O DEVICE) 
*         P    JSB C.70 
*         P+1  COMPLETION RETURN 
*         P+2  CONTINUATION RETURN 
* 
*         ON RETURN, A & B REGISTERS INDICATE STATUS, AS FOLLOWS: 
* 
*               ON A COMPLETION RETURN: 
* 
*               A = 0, SUCCESSFUL COMPLETION, WITH 
*                      B = NUMBER OF WORDS TRANSMITTED 
* 
*               A = 2, TRANSMISSION ERROR DETECTED 
* 
*               ON A CONTINUATION RETURN, THE REGISTERS ARE 
*               MEANINGLESS 
* 
* RECORD FORMAT: 
* 
*     THIS DRIVER PROVIDES A 16 BIT BINARY WORD 
*     TRANSFER ONLY.  
* 
*     ********************** 
*     * INITIATION SECTION * 
*     ********************** 
  00000 000000  I.70  NOP           ENTRY FROM IOC 
* 
  00001 000100R       JSB SETIO     CONFIGURE I/O INSTRUCTNS FOR DEVICE

  00002 001665        LDA EQT6,I    GET CONTROL WORD OF REQUEST, AND 
  00003 000117R       AND =B3       ISOLATE THE REQUEST TYPE 
* 
  00004 000115R       CPA =B1       IF REQUEST IS FOR INPUT 
  00005 000000R       JMP I.70,I    THEN REJECT (A=1=ILLEGAL READ) 
  00006 000116R       CPA =B2       IF REQUEST IS FOR OUTPUT 
  00007 000017R       JMP D.X1      THEN GO PROCESS WRITE REQUEST 
* 
* CONTROL REQUEST CHECK IF IT IS A “CLEAR” CONTROL REQUEST 
* IF SO, ASSUME IT WAS ISSUED BY SYSTEM, CLEAR DEVICE, AND RETURN 
* 
  00010 001665        LDA EQT6,I    ACCESS CONTROL WORD 
  00011 000124R       AND =B3700    ISOLATE SUBFUNCTION 
  00012 002002        SZA           “CLEAR” REQUEST? 
  00013 000015R       JMP REJCT     NO, SO REJECT REQUEST AS ILLEGAL 
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* 
  00014 106700  I.0   CLC SC        YES, CLEAR DEVICE AND RETURN 
* 
* REQUEST ERROR – CAUSE REJECT RETURN TO IOC 
* 
  00015 000116R REJCT LDA =B2       SET A=2=ILLEGAL CONTROL REQUEST 
  00016 000000R       JMP I.70,I    AND RETURN 
*                   (A=2=ILLEGAL CONTROL REQUEST) 
* 
* WRITE REQUEST PROCESSING 
* 
  00017 001666  D.X1  LDA EQT7,I    GET REQUEST BUFFER ADDRESS 
  00020 001670        STA EQT9,I    AND SET IT AS CURRENT ADDRESS 
  00021 001667        LDA EQT8,I    GET REQUEST BUFFER LENGTH 
  00022 003004        CMA,INA       MAKE NEGATIVE AND 
  00023 001671        STA EQT10,I   SAVE AS REMAINING BUFFER LENGTH 
  00024 002002        SZA           IS BUFFER LENGTH = 0? 
  00025 000031R       JMP D.X3      NO, PROCESS AS USUAL 
  00026 000120R       LDA =B4       YES, MAKE IMMEDIATE COMPLETN RETURN 
  00027 006400        CLB           SET TRANSMISSION LOG = 0 INTO B 
  00030 000000R       JMP I.70,I    AND RETURN (A=4=IMMED. COMPLETION) 
* 
* CALL THE CONTINUATION/COMPLETION SECTION TO WRITE FIRST WORD 
* 
  00031 000114R D.X3  LDA P2        ADJUST RETURN ADDRESS SO WILL 
  00032 000036R       STA C.70      RETURN HERE (INITIATION SECTION) 
  00033 000047R       JMP D.X2      GO TO COMPLETION SECTION 
* 
  00034 002400  IEXIT CLA           NOW RETURN TO IOC WITH 
  00035 000000R       JMP I.70,I    OPERATION INITIATED (A = 0 = OK) 
* 
*     *********************************** 
*     * CONTINUATION/COMPLETION SECTION * 
*     *********************************** 
* 
  00036 000000  C.70  NOP           CONTINUATION/COMPLETION ENTRY POINT
* 
  00037 000100R       JSB SETIO     CONFIGURE I/O INSTRUCTIONS 
* 
  00040 001660        LDA EQT1,I    CHECK FOR SPURIOUS INTERRUPT 
  00041 000126R       AND =B77777   ISOLATE I/O REQST LIST PTR (15 BITS)  
  00042 002002        SZA           IS REQST IN PROGRESS? 
  00043 000047R       JMP D.X2      YES, GO PROCESS REQUEST 
* 
  00044 001774        STA EQT15,I   NO SPURIOUS INTRUPT-ZERO TO CLOCK 
  00045 000036R       ISZ C.70      ADJUST RETURN TO P+2 (CONTINUATION) 
  00046 000036R       JMP C.70,I    MAKE CONTINUATION RETURN TO CIC 
* 
  00047 002400  D.X2  CLA           IF CURRENT BUFFER LENGTH  = 0, 
  00050 001671        CPA EQT10,I   THEN GO TO STATUS 
  00051 000063R       JMP I.3       SECTION.  (I.E., TRANSFER DONE NOW) 
* 
  00052 001670        LDB EQT9,I    GET CURRENT BUFFER ADDRESS
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* 
  00053 001670        ISZ EQT9,I    ADD 1 FOR NEXT WORD 
  00054 000001        LDA B,I       GET WORD TO BE WRITTEN TO DEVICE 
  00055 001671        ISZ EQT10,I   INCREMENT WORD COUNT ALSO 
  00056 000000        NOP           IGNORE P+1 SKIP IF LAST WORD 
* 
  00057 102600  I.1   OTA SC        OUTPUT WORD TO INTERFACE 
  00060 103700  I.2   STC SC,C      TURN DEVICE ON 
* 
  00061 000036R       ISZ C.70      ADJUST RETURN TO P+2 (CONTINUATION) 
  00062 000036R       JMP C.70,I    MAKE CONTINUATION RETURN 
* 
* STATUS AND COMPLETION SECTION 
* 
  00063 102500  I.3   LIA SC        GET STATUS WORD FROM DEVICE 
  00064 000121R       AND =B77      STRIP OFF UNUSED BITS 
  00065 000001        STA B         SAVE IN B TEMPORARILY 
  00066 001664        LDA EQT5,I    REMOVE PREVIOUS STATUS 
  00067 000127R       AND =B177400  BITS IN EQT WORD 5 
  00070 000001        IOR B         OR IN NEW BITS 
  00071 001664        STA EQT5,I    AND RESET INTO EQT WORD 5 
* 
  00072 002400        CLA           SET A = 0 = OK RETURN CODE 
  00073 000120R       CPB =B4       ERROR STATUS BIT ON? 
  00074 000116R       LDA =B2       YES, SET A = 2 = ERROR RETURN 
* 
  00075 001667        LDB EQT8,I    SET B = TRANSMISSION LOG 
* 
  00076 106700  I.4   CLC SC        CLEAR DEVICE CONTROLLER 
* 
  00077 000036R       JMP C.70,I    MAKE COMPLETION RETURN TO CIC 
* 
* 
*     ******************** 
*     * SUBROUTINE SETIO * 
*     ******************** 
* 
* SUBROUTINE <SETIO> CONFIGURES ALL I/O INSTRUCTIONS IN DRIVER 
* 
  00100 000000  SETIO NOP           ENTRY POINT (A = SELECT CODE)
* 
  00101 000113R       IOR LIA       COMBINE LIA WITH I/O 
  00102 000063R       STA I.3       SELECT CODE AND SET IN CODE 
* 
  00103 000122R       ADA =B100     CONSTRUCT OTA INSTRUCTION 
  00104 000057R       STA I.1 
* 
  00105 000123R       ADA =B1100    CONSTRUCT STC,C INSTRUCTION 
  00106 000060R       STA I.2 
* 
  00107 000125R       XOR =B5000    CONSTRUCT CLC INSTRUCTION 
  00110 000014R       STA I.0 
  00111 000076R       STA I.4 
* 
  00112 000100R       JMP SETIO,I   RETURN
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*
*
*     ************* 
*     * DATA AREA * 
*     ************* 
* 
* CONSTANT AND STORAGE AREA 
* 
        000000  A     EQU 0         A-REGISTER 
        000001  B     EQU 1         B-REGISTER 
* 
        000000  SC    EQU 0         DUMMY I/O SELECT CODE NUMBER 
  00113 102500  LIA   LIA 0         CODE FOR LIA INSTRUCTION 
  00114 000033R P2    DEF IEXIT-1   RETURN POINT IN INITIATION SECTION 
* 
* ** BASE PAGE COMMUNICATIONS AREA DEFINITIONS ** 
* 
        001650  .     EQU 1650B 
* 
        001660  EQT1  EQU .+8 
        001661  EQT2  EQU .+9 
        001662  EQT3  EQU .+10 
        001663  EQT4  EQU .+11 
        001664  EQT5  EQU .+12 
        001665  EQT6  EQU .+13 
        001666  EQT7  EQU .+14 
        001667  EQT8  EQU .+15 
        001670  EQT9  EQU .+16 
        001671  EQT10 EQU .+17 
        001672  EQT11 EQU .+18 
        001771  EQT12 EQU .+81 
        001772  EQT13 EQU .+82 
        001773  EQT14 EQU .+83 
        001774  EQT15 EQU .+84 
* 
* 
  00115 000001 
  00116 000002 
  00117 000003 
  00120 000004 
  00121 000077 
  00122 000100 
  00123 001100 
  00124 003700 
  00125 005000 
  00126 077777 
  00127 177400 
                      END
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         EXT $PVMP 
 
   IXNN  NOP     ���
��
��� ���
��� ��
�� ����
 
                      0���
�� .�� �� )��� .�� ���%&�� ��������� �� 
            .  &���
��� �� ��� ��#���
 %�����
3 
            .  
            .  
         CLA 
         STA IDADR    �&��� ����, ���������� ���
�� .�� ���� 
         RSA          ������ ������� .������ ���
�� �
�
�� 
 
         ALF          ����
��� %�
 �� ��
� %�
 5 
         SLA,RSS      ���
�� .�� ���%&��R 
         JMP PROCD    B��E ���
�� ��� ���%&�� 
                      *�E ���� ��� ���%&�� 
 
         LDA EQT9,I   ������ ������� �� ������� ��C��� ��#���
 
         STA IDADR    ���� ��� ��� �� �����&���� ���
��� &�
�� 
 
   PROCD NOP 
            .  
            .         ���
���� ���
��
��� ���
��� ���������� 
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            .  
         JMP IXNN,I   ,�
��� 
� ��� 
   PXNN  NOP          �����&���� ���
��� ��
�� ����
 0���
�� .�� "��%&��3 
            .  
            .         *����& ������ ���������� ����� ���
�� .�� 
            .  
         RSA          4�
 ������� .������ ���
�� 0�.�3 �
�
�� 
         RAL,RAL      ����
��� ������
 �
�
�� �� ����� %�
� 
         STA DMSST    ���� �
�
�� ��� &�
�� 
 
         LDA MAPAD    ��
 � O ������� �� )��� .�� �
����� ���� 
         IOR SIGN      ��
 ���� %�
 ������
��� �
��� .�� �� .����� 
         USA           ���� ������
 )��� .�� �� ������ ��� &�
�� 
 
         LDA IDADR    ������ ����, 
� ��
������ �� )��� �� ���
�� .�� ���� 
         SZA,RSS       ���
�� .�� ����R 
         JMP CONT      B��E ���
�� .�� ���� 
                       *�E )��� .�� ���� 
   * 
         JSB $PVMP     ��&& A�1.� 
� ��
 �� )��� .�� ��� 
/�� ������� 
         SZA,RSS       �/��C ��� ����� ��
��� 
         JMP ERROR     "���� �;��
�E �� /���&� �
 
 
         UJP CONT      *�E ������
  "��%&� ��� )��� .�� ��� ���
����
  
   CONT     .  
            .          ������� %����� ����� ��� )��� .��
  
            .  
         LDA IDADR     ��
������ �� ���
�� �� )��� .�� �� ���� 
         SZA,RSS      ���
�� .�� ����R 
         JMP NXT       B��E ���
�� .�� ���� 
   *                   *�E )��� .�� ���� 
 
         SJP NEXT      ,�	���%&� ���
�� .�� 
   NEXT  LDA MAPAD    ������ ������� �� )��� .�� �
����� ���� 
         USA           ,��
��� �������& ���
��
� �� )��� .�� 
 
         JRS DMSSTNXT  ,��
��� �������& �.� �
�
�� 0�
�
E ���
�� .��3 
   NXT      .          "��%&� ��
�����
 ���
��
  
            .  
            .          ������� ��
/ �����& ���������� ����� ���
�� .��
            .  
   MAPAD DEF MAP       ������� �� )��� .�� �
����� ���� 
   MAP   BSS 32       )��� .�� �
����� ���� 
   SIGN  OCT 100000 
   IDADR BSS 1        �� ������
 ������� ����� %� ���
��
��� ���
��� 
   DMSST BSS 1         $�������� �
����� ��� �.� �
�
��
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/�
 ��� ������ ����� 
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         EXT $PVMP 
 
   IXNN  NOP       ���
��
��� ���
��� ��
�� ����
 
            .  0���
�� .�� �� )��� .�� ���%&�� ��������� �� 
            .  &���
��� �� ��� ��#���
 %�����
3 
            .  
         CLB 
         LDA EQT6,I   4�
 ���
��& ���� 
         AND =B140000  ���&�
� $ ���&� 
         SZA,RSS       )��� �����& ��#���
 
         LDB EQT1,I  B��E ��
 �� ������
 ������� 
         STB IDADR     ���� ��� ��� �� �����&���� ���
��� &�
�� 
 
   PROCD NOP 
            .  
            .          ���
���� ���
��
��� ���
��� ���������� 
            .   
         JMP IXNN,I    ,�
��� 
� ��� 
   PXNN  NOP           �����&���� ���
��� ��
�� ����
 0���
�� .�� "��%&��3 
            .  
            .          *����& ������ ���������� ����� ���
�� .��
  
            .  
         LDA MAPAD  ��
 � O ������� �� )��� .�� �
����� ���� 
         IOR SIGN      ��
 ���� %�
 ������
��� �
��� .�� �� ������ 
         USA           ���� ������
 )��� .�� �� ������ ��� &�
�� 
 
         LDA IDADR     ������ ����, 
� ��
������ �� )��� �� ���
�� .�� ���� 
         SZA,RSS       ���
�� .�� ����R 
         JMP SYACC     B��E ���
�� .�� ���� @ ������ %����� �����
&� 
   *                   *�E )��� .�� ���� 
         JSB $PVMP     ��&& A�1.� 
� ��
 �� )��� .�� ��� 
/�� ������� 
         SZA,RSS       �/��C ��� ����� ��
��� 
         JMP ERROR     "���� �;��
�E �� /���&� �
 

            .          *� ������
  ���
�� .�� �� �
�&& ���%&��
  
            .          ������ %����� ��� � ������ �� �����	��� &���� ��� �
���� 
            .          %������ ��� ������� ��� ��
 ���&���� �� �&& )��� ����
  

          LDA MAPAD  ������ ������� �� )��� .�� �
����� ���� 
         USA           ,��
��� �������& ���
��
� �� )��� .�� 
 
            .  
            .          ������� ��
/ �����& ���������� ����� ���
�� .�� 
            .  
 
   MAPAD DEF MAP       ������� �� )��� .�� �
����� ���� 
   MAP   BSS 32        )��� .�� �
����� ���� 
   SIGN  OCT 100000 
   IDADR BSS 1         �� ������
 ������� ����� %� ���
��
��� ���
���
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/�
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/�� ���
��� ���
 ���� 
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������ 
� 
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  $/� �;���&� �%��� �&&��
��
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��� ��
/��
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/� ������� ��� �;���&�� ��&� ��� ��� ��

������� ����&��� ��
/ 
/� ���
��


* NOTE:

                ASMB,Q 
* 
                      NAM DVYNN       **DMS PRIVILEGED DRIVER EXAMPLE**

                      SUP 
* 
                      ENT IXNN,CXNN 
* 
 
******************************************************** 
* SAMPLE RTE PRIVILEGED DRIVER DVYNN – FOR DMS SYSTEMS * 
******************************************************** 
* 
* HANDLES USER PROGRAM REQUESTS TO READ FROM A PRIVILEGED 
* CONTROLLER 
* 
* USER PROGRAM CALLING SEQUENCE: 
* 
*   JSB EXEC       CALL EXEC 
*   DEF *+5        RETURN POINT 
*   DEF RCODE      REQUEST CODE (MUST BE READ REQUEST) 
*   DEF CONWD      CONTROL WORD 
*   DEF BUFFR      ADDRESS OF BUFFER (MUST BE IN SYSTEM COMMON) 
*   DEF LENTH      LENGTH OF BUFFER 
* 
* CAUTION: 
* 
* THIS DRIVER WILL NOT WORK WITH MORE THAN ONE PRIVILEGED 
* CONTROLLER.  IF MORE THAN ONE PRIVILEGED CONTROLLER 
* EXISTS IN A SYSTEM, DVYNN MUST BE 
* RE–ASSEMBLED WITH ALL NAMES CONTAINING “NN” CHANGED SO 
* THAT EACH COPY OF THE DRIVER HAS UNIQUE ENTRY POINTS.  
* THEN ONE DRIVER PER CONTROLLER MUST BE PUT 
* INTO THE SYSTEM AT GENERATION TIME.  
*

* 
* 1.) THE DESIGN OF THIS DRIVER ASSUMES THAT THE I/O 
*     BUFFER BEING PROCESSED IS LOCATED IN SYSTEM COMMON.  
*     CONSEQUENTLY, THE DRIVER IS ENTERED WITH THE 
*     SYSTEM MAP ENABLED.  THIS IS NECESSARY FOR THE 
*     CORRECT OPERATION OF THE TRAP CELL MODIFICATION 
*     TECHNIQUE ILLUSTRATED BELOW.  IN ADDITION, THE 
*     BUFFER IN SYSTEM COMMON ALLOWS THE DRIVER TO PUT THE 
*     DATA VALUES DIRECTLY INTO THE BUFFER, WITHOUT 
*     THE NEED FOR MAP SWITCHING 
*
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* 2.) THIS DRIVER DOES NOT PROCESS POWER–FAIL INTERRUPTS.  
* 
* 3.) THIS DRIVER DOES NOT PROCESS ANY TIME–OUTS EXCEPT 
*     FOR THE TIME–OUT THAT IT CREATES AS A MEANS TO 
*     COMPLETE THE I/O REQUEST AND RETURN TO IOC 
* 
*   ********************** 
*   * INITIATION SECTION * 
*   ********************** 
* 
  00000 000000  IXNN  NOP           INITIATION SECTION ENTRY POINT 
  00001 000201R       STA SCODE     SAVE SELECT CODE OF CONTROLLER 
* 
  00002 000204R       LDB FIRST     ACCESS FIRST TIME THROUGH FLAG 
  00003 006002        SZB           IS THIS THE FIRST TIME THROUGH? 
  00004 000020R       JMP INIT      NO, SO SKIP CONFIGURATION CODE 
* 
* CONFIGURE I/O INSTRUCTIONS 
* 
  00005 000220R       IOR LIA       CREATE LIA INSTRUCTION 
* 
* SAVE EQT ADDRESSES 
* 
  00010 001774        LDA EQT15     SAVE EQT15 
  00011 000216R       STA EQ15 
  00012 001663        LDA EQT4      EQT4 
  00013 000215R       STA EQ4 
  00014 001660        LDA EQT1      AND EQT1 
  00015 000214R       STA EQ1       ADDRESSES 
* 
  00016 002404        CLA,INA       SET FLAG TO PREVENT CONFIGURING ON 
  00017 000204R       STA FIRST     SUBSEQUENT INITIATIONS 
* 
* CLEAR THE “DRIVER PROCESSES TIME–OUT” BIT TO ALLOW 
* NORMAL TIME–OUT OPERATION 
* 
  00020 001663  INIT  LDA EQT4,I    ACCESS EQT WORD 4 
  00021 000227R       AND =B167777  CLEAR BIT 12 
  00022 001663        STA EQT4,I    AND RESET EQT WORD 4 
* 
* CHECK THE REQUEST CODE 
* 
  00023 001665        LDA EQT6,I    ACCESS REQUEST CODE 
  00024 000224R       AND =B3       ISOLATE REQUEST TYPE 
  00025 000222R       CPA =B1       READ REQUEST? 
  00026 000041R       JMP PROC      YES, GO PROCESS READ REQUEST 
* 
  00027 000224R       CPA =B3       CONTROL REQUEST? 
  00030 000033R       JMP CNTRL     YES, GO PROCESS CONTROL REQUEST 
* 
  00031 002404        CLA,INA       NO, REJECT AS ILLEGAL WRITE REQUEST
  00032 000000R       JMP IXNN,I 
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* 
* CONTROL REQUEST.  CHECK IF IT IS A “CLEAR” CONTROL REQUEST 
* IF SO, ASSUME IT WAS ISSUED BY SYSTEM, CLEAR DEVICE, AND RETURN.  
* 
  00033 001665  CNTRL LDA EQT6,I    ACCESS CONTROL WORD 
  00034 000225R       AND =B3700    ISOLATE SUBFUNCTION 
  00035 002002        SZA           “CLEAR” REQUEST? 
  00036 000037R       JMP REJCT     NO, REJECT AS ILLEGAL CONTRL REQUEST
*        .  
*        .          EXECUTE CODE TO CLEAR CONTROLLER 
*        .  
  00037 000223R REJCT LDA =B2       REJECT AS ILLEGAL CONTROL REQUEST 
  00040 000000R       JMP IXNN,I 
* 
* SET UP FOR THE DATA TRANSFER 
* 
  00041 001667  PROC  LDA EQT8,I    ACCESS $ OF CONVERSIONS REQUIRED 
  00042 003004        CMA,INA       NEGATE FOR CONVERSION COUNTER 
  00043 000202R       STA CVCTR     AND SAVE 
  00044 002021        SSA,RSS       REJECT IF 
  00045 000037R       JMP REJCT     NUMBER <0 
  00046 001666        LDA EQT7,I    SAVE DATA BUFFER ADDRESS 
  00047 000203R       STA DAPTR     FOR PXNN 
* 
* INITIATE A READ AND RETURN 
* 
  00050 000054R       JSB READ      START A READ 
  00051 103700  I.1   STC SC,C      ENCODE DEVICE 
  00052 002400        CLA 
  00053 000000R       JMP IXNN,I    RETURN TO IOC 
* 
* SUBROUTINE TO INITIATE A READ 
* 
  00054 000000  READ  NOP           ROUTINE CONTAINING 
*        .                          CONFIGURED I/O 
*        .                          INSTRUCTION TO 
*        .                          SET UP THE DEVICE 
*        .                          TO INITIATE ONE READING 
  00055 000054R       JMP READ,I 
* 
*   ********************** 
*   * PRIVILEGED SECTION * 
*   ********************** 
* 
* SAVE STATE OF COMPUTER AT INTERRUPT 
* 
  00056 000000  PXNN  NOP           PRIVILEGED SECTION ENTRY POINT 
* 
  00057 103100        CLF 0         TURN OFF INTERRUPT SYSTEM 
* 
  00060 106706        CLC 6         TURN OFF DCPC COMPLETION INTERRUPTS 
  00061 106707        CLC 7 
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* 
  00062 000205R       STA ASV       SAVE REGISTERS 
  00063 000206R       STB BSV 
  00064 001520        ERA,ALS 
  00065 102201        SOC 
  00066 002004        INA 
  00067 000207R       STA EOSV 
  00070 105743        STX XSV       SAVE X REGISTER 
  00072 105753        STY YSV       SAVE Y REGISTER 
  00074 105714        SSM DMSTS     SAVE DYNAMIC MAPPING SYSTEM STATUS 
* 
  00076 001770        LDA MPTFL     SAVE OLD MEMORY PROTECT FLAG 
  00077 000213R       STA MPFSV 
  00100 002404        CLA,INA       SET MEMORY PROTECT FLAG TO OFF 
  00101 001770        STA MPTFL     BECAUSE MEMORY PROTECT IS NOW OFF 
* 
  00102 102100        STF 0         TURN INTERRUPT SYSTEM BACK ON 
* 
* CHECK FOR SPURIOUS INTERRUPT 
* 
  00103 000214R       LDA EQ1,I     ACCESS REQUEST LIST POINTER WORD 
  00104 000226R       AND =B77777   ISOLATE REQUEST LIST POINTER 
  00105 002002        SZA           IS A REQUEST IN PROGRESS? 
  00106 000112R       JMP PREAD     YES, GO PROCESS INTERRUPT 
* 
  00107 103100        CLF 0         NO, TURN OFF INTERRUPT SYSTEM 
  00110 107700  I.2   CLC SC,C      RESET CONTROLLER, AND 
  00111 000122R       JMP EXIT      IGNORE SPURIOUS INTRUPT BY RETURNING
* 
* PROCESS READ REQUEST 
* 
        000112R PREAD EQU * 
*         .         LOAD IN DATA FROM DEVICE 
*         .         VIA CONFIGURED I/O INSTRUCTIONS 
*         .  
* 
  00112 000203R       STA DAPTR,I   STORE WORD IN DATA BUFFER 
  00113 000202R       ISZ CVCTR     IS THIS THE LAST CONVERSION? 
  00114 002001        RSS           NO 
  00115 000165R       JMP DONE      YES, GO SET UP TO TERMINATE CALL 
* 
  00116 000203R       ISZ DAPTR     NO, SET UP FOR NEXT CONVERSION 
  00117 000054R       JSB READ      INITIATE IT 
* 
* RESTORE MACHINE TO ORIGINAL STATE ON INTERRUPT 
* 
  00120 103100        CLF 0         TURN OFF INTRUPT SYSTEM TEMPORARILY 
* 
  00121 103700  I.3   STC SC,C      ENCODE DEVICE 
* 
  00122 000213R EXIT  LDA MPFSV     ACCESS PREVIOUS STATE OF MEM PROTECT

  00123 002002        SZA           WAS MEMORY PROTECT ON? 
  00124 000135R       JMP EXIT1     NO, DO NOT TURN ON DCPC INTERRUPTS 
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* 
  00125 001654        LDB INTBA     YES, TURN DCPC COMPLETION INTERRUPTS 
  00126 000001        LDA B,I       BACK ON IF THEY WERE ON INITIALLY.  
  00127 002020        SSA           ON/OFF STATUS IS INDICATED BY BIT 15 
  00130 102706        STC 6         OF EACH DCPC ASSIGNMENT WORD IN THE 
  00131 006004        INB           INTERRUPT TABLE 
  00132 000001        LDA B,I 
  00133 002020        SSA 
  00134 102707        STC 7 
* 
  00135 000207R EXIT1 LDA EOSV      RESTORE E AND O REGISTERS 
  00136 103101        CLO 
  00137 000036        SLA,ELA 
  00140 102101        STF 1 
  00141 000206R       LDB BSV       RESTORE B–REGISTER 
  00142 105745        LDX XSV       RESTORE X REGISTER 
  00144 105755        LDY YSV       RESTORE Y REGISTER 
* 
  00146 000213R       LDA MPFSV     RESTORE MEMORY PROTECT FLAG 
  00147 001770        STA MPTFL     IN BASE PAGE 
  00150 002002        SZA           WAS MEMORY PROTECT ON AT INTERRUPT? 
  00151 000160R       JMP EXIT2     NO 
* 
  00152 000205R       LDA ASV       YES, RESTORE A–REGISTER 
  00153 102100        STF 0         TURN ON INTERRUPT SYSTEM 
  00154 102705        STC 5         SET MEMORY PROTECT ON 
  00155 105715        JRS DMSTS PXNN,I     RESTORE DMS STATUS AND RETURN 
* 
*                          (NOTE: EXECUTION OF A “JRS” 
*                          INSTRUCTION AFTER TURNING THE 
*                          MEMORY PROTECT FENCE ON IS 
*                          ALLOWED ONLY IF SYSTEM MAP 
*                          IS CURRENTLY ENABLED.  THIS 
*                          DRIVER HAS BEEN DESIGNED SUCH 
*                          THAT THIS IS ALWAYS THE CASE.  
* 
  00160 000205R EXIT2 LDA ASV       NO, RESTORE A–REGISTER 
  00161 102100        STF 0         TURN ON INTERRUPTS 
  00162 105715        JRS DMSTS PXNN,I     RESTORE DMS STATUS AND RETURN 
* 
* THIS CODE SETS UP THE TIME OUT TO COMPLETE THE CALL 
* 
  00165 103100  DONE  CLF 0         TURN OFF THE INTERRUPT SYSTEM 
  00166 106700  I.4   CLC SC        TURN OFF PRIVILEGED DEVICE 
  00167 003400        CCA           SET TIME OUT FOR 
  00170 000216R       STA EQ15,I    ONE TICK AND SET 
  00171 000215R       LDA EQ4,I     BIT12 IN EQT4 SO 
  00172 000217R       IOR BIT12     RTIOC WILL 
  00173 000215R       STA EQ4,I     CALL CXNN ON TIMEOUT 
  00174 000122R       JMP EXIT      GO TO EXIT ROUTINE 
* 
*   ********************** 
*   * COMPLETION SECTION * 
*   ********************** 
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* 
  00175 000000  CXNN  NOP           COMPLETION SECTION ENTRY POINT 
* 
  00176 002400        CLA           SET A = 0 = NORMAL RETURN 
  00177 001667        LDB EQT8,I    SET B = TRANSMISSION LOG 
  00200 000175R       JMP CXNN,I    RETURN TO IOC 
* 
* CONSTANT AND STORAGE AREA 
* 
        000000  A     EQU 0 
        000001  B     EQU 1 
        000000  SC    EQU 0         DUMMY I/O SELECT CODE NUMBER 
* 
  00201         SCODE BSS 1 
  00202         CVCTR BSS 1 
  00203         DAPTR BSS 1 
  00204         FIRST BSS 1 
  00205         ASV   BSS 1 
  00206         BSV   BSS 1 
  00207         EOSV  BSS 1 
  00210         XSV   BSS 1 
  00211         YSV   BSS 1 
  00212         DMSTS BSS 1 
  00213         MPFSV BSS 1 
  00214         EQ1   BSS 1 
  00215         EQ4   BSS 1 
  00216         EQ15  BSS 1 
  00217 010000  BIT12 OCT 10000 
  00220 102500  LIA   LIA 0 
* 
* BASE PAGE COMMUNICATIONS AREA DEFINITION 
* 
        001650  .     EQU 1650B 
        001654  INTBA EQU .+4 
        001660  EQT1  EQU .+8 
        001663  EQT4  EQU .+11 
        001665  EQT6  EQU .+13 
        001666  EQT7  EQU .+14 
        001667  EQT8  EQU .+15 
        001774  EQT15 EQU .+84 
        001770  MPTFL EQU .+80 
* 
                      END 
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                ASMB,Q 
* 
                      NAM DVYNN  **NON–DMS PRIVILEGED DRIVER EXAMPLE ** 
* 
                      ENT IXNN,CXNN 
* 
************************************************************ 
* SAMPLE RTE PRIVILEGED DRIVER DVYNN – FOR NON–DMS SYSTEMS * 
************************************************************ 
* 
* HANDLES USER PROGRAM REQUESTS TO READ FROM A PRIVILEGED 
* CONTROLLER 
* 
* USER PROGRAM CALLING SEQUENCE: 
* 
*   JSB EXEC       CALL EXEC 
*   DEF *+5        RETURN POINT 
*   DEF RCODE      REQUEST CODE (MUST BE READ REQUEST) 
*   DEF CONWD      CONTROL WORD 
*   DEF BUFFR      ADDRESS OF BUFFER (MUST BE IN COMMON) 
*   DEF LENTH      LENGTH OF BUFFER 
* 
* CAUTION: 
* 
* THIS DRIVER WILL NOT WORK WITH MORE THAN ONE PRIVILEGED 
* CONTROLLER.  IF MORE THAN ONE PRIVILEGED CONTROLLER 
* EXISTS IN A SYSTEM, DVYNN MUST BE 
* RE–ASSEMBLED WITH ALL NAMES CONTAINING “NN” CHANGED SO 
* THAT EACH COPY OF THE DRIVER HAS UNIQUE ENTRY POINTS.  
* THEN ONE DRIVER PER CONTROLLER MUST BE PUT 
* INTO THE SYSTEM AT GENERATION TIME.  
* 
* NOTE: 
* 
* 1.) THIS DRIVER DOES NOT PROCESS POWER–FAIL INTERRUPTS.  
* 
* 2.) THIS DRIVER DOES NOT PROCESS ANY TIME–OUTS EXCEPT 
*     FOR THE TIME–OUT THAT IT CREATES AS A MEANS TO 
*     COMPLETE THE I/O REQUEST AND RETURN TO IOC 
* 
*   ********************** 
*   * INITIATION SECTION * 
*   ********************** 
* 
  00000 000000  IXNN  NOP           INITIATION SECTION ENTRY POINT 
  00001 000163R       STA SCODE     SAVE SELECT CODE OF CONTROLLER 
* 
  00002 000166R       LDB FIRST     ACCESS FIRST TIME THROUGH FLAG 
  00003 006002        SZB           IS THIS THE FIRST TIME THRU? 
  00004 000020R       JMP INIT      NO, SO SKIP CONFIGURATION CODE 
* 
* CONFIGURE I/O INSTRUCTIONS 
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* 
  00005 000177R       IOR LIA       CREATE LIA INSTRUCTION 
* 
* MODIFY TRAP CELL 
* 
  00006 000200R       LDA $JSB      SET TRAP CELL TO 
  00007 000163R       STA SCODE,I   JSB $JPNN,I ($JPNN=ADDR OF PXNN) 
* 
* SAVE EQT ADDRESSES 
* 
  00010 001774        LDA EQT15     SAVE EQT15 
  00011 000175R       STA EQ15 
  00012 001663        LDA EQT4      EQT4 
  00013 000174R       STA EQ4 
  00014 000173R       LDA EQ1       AND EQT1 
  00015 000173R       STA EQ1       ADDRESSES 
* 
  00016 002404        CLA,INA       SET FLAG TO PREVENT CONFIGURATING ON

  00017 000166R       STA FIRST     SUBSEQUENT INITIATIONS 
* 
* CLEAR THE “DRIVER PROCESSES TIMEOUT” BIT TO ALLOW 
* NORMAL TIMEOUT OPERATION 
* 
  00020 001663  INIT  LDA EQT4,I    ACCESS EQT WORD 4 
  00021 000206R       AND =B167777  CLEAR BIT 12 
  00022 001663        STA EQT4,I    AND RESET EQT WORD 4 
* 
* CHECK THE REQUEST CODE 
* 
  00023 001665        LDA EQT6,I    ACCESS REQUEST CODE 
  00024 000203R       AND =B3       ISOLATE REQUEST TYPE 
  00025 000201R       CPA =B1       READ REQUEST? 
  00026 000041R       JMP PROC      YES, GO PROCESS READ REQUEST 
* 
  00027 000203R       CPA =B3       CONTROL REQUEST? 
  00030 000033R       JMP CNTRL     YES, GO PROCESS CONTROL REQUEST 
* 
  00031 002404        CLA,INA       NO, REJECT AS ILLEGAL WRITE REQUEST 
  00032 000000R       JMP IXNN,I 
* 
* CONTROL REQUEST.  CHECK IF IT IS A “CLEAR” CONTROL REQUEST 
* IF SO, ASSUME IT WAS ISSUED BY SYSTEM, CLEAR DEVICE, AND RETURN.  
* 
  00033 001665  CNTRL LDA EQT6,I    ACCESS CONTROL WORD 
  00034 000204R       AND =B3700    ISOLATE SUBFUNCTION 
  00035 002002        SZA           “CLEAR” REQUEST? 
  00036 000037R       JMP REJCT     NO, REJECT AS ILLEGAL CNTRL REQUEST 
*        .  
*        .          EXECUTE CODE TO CLEAR CONTROLLER 
*        .  
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*        .  
  00037 000202R REJCT LDA =B2       REJECT AS ILLEGAL CONTROL REQUEST 
  00040 000000R       JMP IXNN,I 
* 
* SET UP FOR THE DATA TRANSFER 
* 
  00041 001667  PROC  LDA EQT8,I    ACCESS $ OF CONVERSIONS REQUIRED 
  00042 003004        CMA,INA       NEGATE FOR CONVERSION COUNTER 
  00043 000164R       STA CVCTR     AND SAVE 
  00044 002021        SSA,RSS       REJECT IF 
  00045 000037R       JMP REJCT     NUMBER <0 
  00046 001666        LDA EQT7,I    SAVE DATA BUFFER ADDRESS 
  00047 000165R       STA DAPTR     FOR PXNN 
* 
* INITIATE A READ AND RETURN 
* 
  00050 000054R       JSB READ      START A READ 
  00051 103700  I.1   STC SC,C      ENCODE DEVICE 
  00052 002400        CLA 
  00053 000000R       JMP IXNN,I    RETURN TO IOC 
* 
* SUBROUTINE TO INITIATE A READ 
* 
  00054 000000  READ  NOP           ROUTINE CONTAINING 
*        .                          CONFIGURED I/O 
*        .                          INSTRUCTIONS TO 
*        .                          SET UP THE DEVICE 
*        .                          TO INITIATE ONE READING 
  00055 000054R       JMP READ,I 
* 
*   ********************** 
*   * PRIVILEGED SECTION * 
*   ********************** 
* 
* SAVE STATE OF COMPUTER AT INTERRUPT 
* 
  00056 000000  PXNN  NOP           PRIVILEGED SECTION ENTRY POINT 
* 
  00057 103100        CLF 0         TURN OFF INTERRUPT SYSTEM 
* 
  00060 106706        CLC 6         TURN OFF DCPC COMPLETION INTERRUPTS
  00061 106707        CLC 7 
* 
  00062 000167R       STA ASV       SAVE REGISTERS 
  00063 000170R       STB BSV 
  00064 001520        ERA,ALS 
  00065 102201        SOC 
  00066 002004        INA 
  00067 000171R       STA EOSY 
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* 
  00070 001770        LDA MPTFL     SAVE OLD MEMORY PROTECT FLAG 
  00071 000172R       STA MPFSV 
  00072 002404        CLA,INA       SET MEMORY PROTECT FLAG TO OFF, 
  00073 001770        STA MPTFL     BECAUSE MEMORY PROTECT IS NOW OFF 
* 
  00074 102100        STF 0         TURN INTERRUPT SYSTEM BACK ON 
* 
* CHECK FOR SPURIOUS INTERRUPT 
* 
  00075 000173R       LDA EQ1,I     ACCESS REQUEST LIST POINTER WORD 
  00076 000205R       AND =B77777   ISOLATE REQUEST LIST POINTER 
  00077 002002        SZA           IS A REQUEST IN PROGRESS? 
  00100 000104R       JMP PREAD     YES, GO PROCESS INTERRUPT 
* 
  00101 103100        CLF 0         NO, TURN OFF INTERRUPT SYSTEM 
  00102 107700  I.2   CLC SC,C      RESET CONTROLLER, AND 
  00103 000114R       JMP EXIT      IGNORE SPURIOUS INTRUPT BY RETURNING
* 
* PROCESS READ REQUEST 
* 
        000104R PREAD EQU * 
*         .         LOAD IN DATA FROM DEVICE 
*         .         VIA CONFIGURED I/O INSTRUCTIONS 
*         .  
  00104 000165R       STA DAPTR,I   STORE WORD IN DATA BUFFER 
  00105 000164R       ISZ CVCTR     IS THIS THE LAST CONVERSION? 
  00106 002001        RSS           NO 
  00107 000147R       JMP DONE      YES, GO SET UP TO TERMINATE CALL 
* 
  00110 000165R       ISZ DAPTR     NO, SET UP FOR NEXT CONVERSION 
  00111 000054R       JSB READ      INITIATE IT 
* 
* RESTORE MACHINE TO ORIGINAL STATE ON INTERRUPT 
* 
  00112 103100        CLF 0         TURN OFF INTRUPT SYSTEM TEMPORARILY 
* 
  00113 103700  I.3   STC SC,C      ENCODE DEVICE 
* 
  00114 000172R EXIT  LDA MPFSV     ACCESS PREVIOUS STATE OF MEM PROTECT
  00115 002002        SZA           WAS MEMORY PROTECT ON? 
  00116 000127R       JMP EXIT1     NO, DO NOT TURN ON DCPC INTERRUPTS 
* 
  00117 001654        LDB INTBA     YES, TURN DCPC COMPLETION INTERRUPTS
  00120 000001        LDA B,I       BACK ON IF THEY WERE ON INITIALLY.  
  00121 002020        SSA           ON/OFF STATUS IS INDICATED BY BIT 15
  00122 102706        STC 6         OF EACH DCPC ASSIGNMENT WORD IN THE 
  00123 006004        INB           INTERRUPT TABLE 
  00124 000001        LDA B,I 
  00125 002020        SSA 
  00126 102707        STC 7 
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* 
  00127 000171R EXIT1 LDA EOSY      RESTORE E AND O–REGISTERS 
  00130 103101        CLO 
  00131 000036        SLA,ELA 
  00132 102101        STF 1 
  00133 000170R       LDB BSV       RESTORE B–REGISTER 
* 
  00134 000172R       LDA MPFSV     RESTORE MEMORY PROTECT FLAG 
  00135 001770        STA MPTFL     IN BASE PAGE 
  00136 002002        SZA           WAS MEMORY PROTECT ON A1 INTERRUPT?
  00137 000144R       JMP EXIT2     NO 
* 
  00140 000167R       LDA ASV       YES, RESTORE A–REGISTER 
  00141 102100        STF 0         TURN ON INTERRUPT SYSTEM 
  00142 102705        STC 5         SET MEMORY PROTECT ON 
  00143 000056R       JMP PXNN,I    RETURN TO POINT OF INTERRUPTION 
* 
  00144 000167R EXIT2 LDA ASV       NO, RESTORE A–REGISTER 
  00145 102100        STF 0         TURN ON INTERRUPT SYSTEM 
  00146 000056R       JMP PXNN,I    RETURN TO POINT OF INTERRUPTION 
* 
* THIS CODE SETS UP THE TIME OUT TO COMPLETE THE CALL 
* 
  00147 103100  DONE  CLF 0         TURN OFF THE INTERRUPT SYSTEM 
  00150 106700        CLC SC        TURN OFF PRIVILEGED DEVICE 
  00151 003400        CCA           SET TIME OUT FOR 
  00152 000175R       STA EQ15,I    ONE TICK AND SET 
  00153 000174R       LDA EQ4,I     BIT12 IN EQT4 SO 
  00154 000176R       IOR BIT12     RTIOC WILL 
  00155 000174R       STA EQ4,I     CALL CXNN ON TIME–OUT 
  00156 000114R       JMP EXIT      GO TO EXIT ROUTINE 
* 
*   ********************** 
*   * COMPLETION SECTION * 
*   ********************** 
* 
  00157 000000  CXNN  NOP           COMPLETION SECTION ENTRY POINT 
* 
  00160 002400        CLA           NO, SET A = 0 = NORMAL POINT 
  00161 001667        LDB EQT8,I    SET B = TRANSMISSION LOG 
  00162 000157R       JMP CXNN,I    MAKE COMPLETION RETURN (P+1) TO IOC
* 
* CONSTANT AND STORAGE AREA 
* 
        000000  A     EQU 0 
        000001  B     EQU 1 
        000000  SC    EQU 0         DUMMY I/O SELECT CODE NUMBER 
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* 
  00163         SCODE BSS 1 
  00164         CVCTR BSS 1 
  00165         DAPTR BSS 1 
  00166         FIRST BSS 1 
  00167         ASV   BSS 1 
  00170         BSV   BSS 1 
  00171         EOSY  BSS 1 
  00172         MPFSV BSS 1 
  00173         EQ1   BSS 1 
  00174         EQ4   BSS 1 
  00175         EQ15  BSS 1 
  00176 010000  BIT12 OCT 10000 
  00177 102500  LIA   LIA 0 
* 
* BASE PAGE COMMUNICATIONS AREA DEFINITION 
*
        001650  .     EQU 1650B 
        001654  INTBA EQU .+4 
        001660  EQT1  EQU .+8 
        001663  EQT4  EQU .+11 
        001665  EQT6  EQU .+13 
        001666  EQT7  EQU .+14 
        001667  EQT8  EQU .+15 
        001774  EQT15 EQU .+84 
        001770  MPTFL EQU .+80 
* 
* CODE TO SET UP JSB $JPNN,I INSTRUCTION ON BASE PAGE 
* 
  00000               ORB           RESET LOCATION COUNTER TO BASE PAGE 
  00000 000056R $JPNN DEF PXNN      PRIV. SECTION ENTRY POINT ADDR 
* 
  00200               ORR           RESET LOC COUNTER TO RELOCATABLE 
  00200 000000B $JSB  JSB $JPNN,I   JSB INSTR. TO PRIV SECTION, INDIRECT

* 
  00201 000001 
  00202 000002 
  00203 000003 
  00204 003700 
  00205 077777 
  00206 167777 
                      END
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